
DOCUMENT RESUME

ED 128 904 EA 008 675

TITLE :Energy Conservation. The Capital Investment Needs for
Building Rehabilitation for Non-Profit Educational
Institutions. Paper No. 2.

INSTTTUTION Energy Task Force, Washington, D.C.
SPONs AGENCY American Council on Education, Washington, D.C.;

Association of Physical Plant Administrators of
Universities and Coli.eges, Washington, D.C.; National
Association of Coll. and Univ. Business Officers,
Washington, D.C.

PUB DATE 17 Apr 75
NOTE 14p.; Computer printouts on pages 10-12 may not

reproduce clearly

EDRS PRICE
DESCRIPTORS

MF-$0.83 HC-$1.67 Plus Postage.
*Building Improvement; *Capital Outlay (for Fixed
Assets); Educational Facilities; *Educational
Finance; Elementary Secondary Education; *Energy
Conservation; Expenditures; *Federal Aid; Fuel
Consumption; Higher Education; School Surveys; Tables
(Data)

ABSTRACT
This paper is one of several reports being prepared

by the Energy Task Force on the impact of energy supply and cost
trends on nonprofit educational institutions. This particular report
focuses on the need to render educational facilities more
energy-efficient through a program of capital investments focused on
the rehabilitation of existing buildings. The report identifies the
advantages offered by federal support of a building rehabilitation
program that reduces both energy consumption and costs in the
educa tional sector; it also outlines a phased investment plan for
educational institutions involving progressive levels of technical
sophistication and expenditUre. Several tables that summarize survey
data on the energy consumption and energy costs of 46 American
colleges and universities-are also included. Although the
quantitative data applies specifically to institutions of higher
education, most of the report applies equally to elementary and
secondary schools as well. (Author/JG)

***********************************************************************
Documents acquired by ERIC include many informal unpublished

* materials not available from other sources. ERIC makes every effort *
* to obtain the best copy available. Nevertheless, items of marginal
* reproducibility are often encountered and this affects the quality
* of the microfiche and hardcopy reproductions ERIC makes available
* via the ERIC Document Reproduction Service (EDRS) . EDRS is not
* responsible for the quality of the original document. Reproductions *
* supplied by EDRS are the best that can be made from the original.
***********************************************************************



C E

U S OEPARTMENT OF HEALTH,
EDUCATION & WELFARE
NATIONAL INSTITUTE OF

EDUCATION

THIS DOCUMENT HAS BEEN REPRO-
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIGIN-
ATING IT POINTS OP VIEW OR OPINIONS
SrATED DO NOT NECESSARILY REPRE-
SENT OFFICtAL NATIONAL INSTITuTE oF
EDUCATION POSITION OR POLICY

ENERGY CONSERVATION

The Capital Investment Needs for Building Rehabilitation

for Non-Profit Educational Institutions

An analysis by the Energy Task Force

ENERGY TASK FORCE:

Ray E. Green, Jr.
Florida State University

Lt

JO
CD

D4

Elmo Morgan
University of California, Berkeley

Gae P. Russo
Kent State University

Theodore B. Simon
Michigan State University

John F. Embersits, Chairman
Yale University

Energy Task Force
Paper #2
April 17, 1975

one dupont circle suite 510 weshington, d. c. 20036



I. INTRODUCTION

This paper is one of several reports to be issued by a non-profit educa-
tion Energy Task Force. This Task Force, created by the National Asso-
ciation of College and University Business Officers (NACUBO) and the
Association of Physical Plant Administrators (APPA) and sanctioned by the
American Council on Education (ACE), is responsible for assessing the im-

pact of energy supply and cost trends upon non-profit educational insti-
Eutions. The.Task Force is exploring with federal agencies and congress-
ional leadership ways by which the educational sector can be sensibly in-
tegrated into emerging national energy policy.

The purpose of this report is to focus attention on one of the most crit-
ical energy problems presently facing educational institutions: the need

to render educational facilities more energy efficient through a program
of capital investments focused upon the rehabilitation of existing build-
ings. The report identifies the advantages offered by federal support of

a building rehabilitation program which reduces both energy consumption

and costs in the educational sector. The report also outlines a phaced
investment plan for educational institutions involving progressive levels
of technical sophistication and expenditure.

Although the Task Force has only been operational since early 1975, it is
already clear that the highest priority must be assigned to the need for
building rehabilitation funds to assist educational institutions in their
attempts to reduce energy consumption and costs. Such priority is not

only essential for the economic relief of educational institutions, but
is also important in the national effort to achieve a goal of energy in-
dependence through energy conservation.

While the quantitative data included in this analysis specifically ad-
dresses the needs of higher education, it is self-evident that primary and
secondary schools are faced with problems of the same magnitude. The Task,

Force is in the process of gathering information in order to more accu-
rately assess the energy consumption requirements of the public and private
pre-college institutions. It is clear, however, to the Task Force that
capital expenditures in elementary and secondary schools will be required
to reduce energy consumption and therefore the costs of education. It is

also obvious to the Task Force that in national energy conservation terms
alone, the consumption reduction potential in elementary and secondary
schools is enormous, though the data presently on hand renders a precise
estimate impossible at this time.
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II. SUMMARY AND CONCLUSIONS

The absence of a national energy policy during the past three decades
not only lulled the nation into a false sense of security with regard to
ener.sy matters, but also resulted in capital expansion that will, if not
corrected, work to the detriment of the national goals of energy independ-
ence and economic stability. The past decades witnessed a rapid growth
and expansion of educational institutions to keep pace with the rising
demands of a growing student population and the high national priority given
to research and scientific activity. During this era of relatively inexpen-
sive energy, buildings were erected with minimal concerns for efficient
energy consumption.

Events of the 1970s have rudely shaken this delicate imbalance. The level-
ing of student enrollment challenges the established assumption that growth
is good. Environmental regulations, predicted energy shortages, skyrocket-
ing energy costs and emerging national energy policy require a reassess-
ment and redirection of educational facility resources.

The time has arrived to reallocate funds away from the construction of new
facilities. Future funding must focus on the rehabilitation of existing
facilities to render them energy efficient and cost effective.

The consolidation of resources must receiv primary attention be they energy
resources, educational operating budgets, tuition payments or facility
operating expenses. The allocation of building rehabilitation funds to
educational institutions offers a anique opportunity to make substantial
progress toward the national goals of energy independence and economic
stabilization. Th proven opportunities for energy consumption reduction
through renovations of facilities, the existing technical expertise in
conservation practices, and the established pattern of information and
experience sharing places the educational sector in an enviable position
to maximize the return on dollar allocated for energy conservation.

Rehabilitation plans and programs r1,:ady for execution but awaiting funding
can immediately create new construction jobs in an industry hard hit by
unemployment. Moreover this construction activity will not result in new
energy demands but will reduce energy consumption and thus the pressures
upon school operating budgets and tuitions.

The federal government can be the catalytic agent in the achievement of
these energy conservation and economic stabilization benefits through the
release of funds to support building rehabilitation investments. Capital
funds are badly needed to afford institutions the opportunity to capital-
ize upon energy conservation opportunities; opportunities which are current-
ly available and nationally important but financially unattainable without
capital support.
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1. Non-profit institutions of higher education spend more than $1.2
billion annually on energy, or an equivalent of 100 million barrels
of fuel oil per year. In the national pursuit of the goal of en-
ergy independence, the consumption reduction potential of such a
significant category of user cannot be overlooked.

2. Meteoric increases in the cost of energy, building systems designed
and constructed to consume inexpensive energy, complex environmental
regulations and th absence of a national energy policy have weakened
the already precariously balanced financial positions of many insti-
tutions.

3. Non-profit educational institutions continue to be excluded from all
of the proposed economic relief plans set forth by the Administration
and Congress such as credits for energy investments and capital sup-
port for conversion to more efficient energy sources. Such an over-
sight aggravates the dilemma of increased energy costs.

4. The inflationary impact of the rising costs of higher education has
staggered many state and local governments, taxpayers, and tuition-
paying parents, thus threatening to orice higher education beyond the
reach of many students. A reduction in operating costs for energy
within educational budgets will have a positive deflationary effect
on many Americans while providing the additional advantage of further
stimulating energy conservation activities toward the goal of national
energy self-sufficiency.

5. Energy consumed within educational institutions is essentially non-
discretionary, supporting such high priority functions as food pro-
cessing, space heating and medical service at the teaching, research
and clinical levels.

6. Field experience within non-profit institutions of higher education
indicates that a properly phased program of investments of approxi-
mately $2.00 per gross sq. ft. can reduce energy consumption by at
lrw.st 25%, with a potential reduction as high as 40% in some of the

more sophisticated research institutions.

7. Due to the clear pattern of mutual cooperation and information sharing

which has existed among educational institutions, funds spent for en-
ergy conservation would be uniquely amplified in a manner unavailable
in the more competitive sectors of the energy consuming economy.

8. The total size of existing facilities at institutions of higher edu-
cation amounts to approximately 1.9 billion sq. ft. To realize con-
sumption reductionsin the range of 25-40% funds of $3.8 billion will
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be required based on a rehabilitation investment of $2.00 per gross

sq.ft. Existing federal appropriation mechanisms provide several
opportunities for this type of funding especially in the area of
matching facilities grants.

9. Approximately 265,000 construction jobs would be created by the sug-
gested $3.8 billion building rehabilitation program, based upon
AFL/CIO estimated 70,000 construction jobs per $1 billion of con-
struction expenditures; this economic stimulus to be achieved by an
investment program which will reduce both energy consumption and the
cost of education nationally.

III. Program for Building Rehabilitation Investments

A. Financial Criteria and Capital Needs

It is axiomatic that energy conservation investments must meet the
return on investment criteria fundamental to any capital expendi-
ture decision. Building rehabilitation expenditures are no ex-
ception to this principle. Fortunately, the rates of return on
rehabilitation expenditures are extremely attractive as measured in
terms of their cost savings and cost avoidance potential. Investment

payouts within three to five years are the rule rather than the ex-
ception for intelligently planned conservation rehabilitation programs.

Regrettably, there has been a serious shortage of capital funds
available to educational institutions for rehabilitation investments.

Elimination of this shortage of capital funds requires that a stronger
case be made for the value of such investments than has been made in

the past. The preliminary surveys of the Energy Task Force have re-
vealed impressive conservation performances across many institutions;
performances which deserve recognition and can provide impetus for
further conservation activity. Perhaps even more importantly, these,
positive energy conservation performances substantiate the growing
need for capital in order to accelerate the trend toward energy con-
servation investments.

B. Phasing of Rehabilitation Investments

Review of higher education's institutional conservation case histor-
ies discloses a three-phase pattern of building investment programs
which affords energy consumption reduction opportunities at varying
levels of expenditure. The three phases may be classified as:
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Level of
Expenditure

Phase Consumption Reduction Per Sq. Ft.

QUICK FIX 10% $ .00

REFIT 20 - 25% (including .25-1.20
QUICK FIX)

SYSTEMS CONVERT 30 40% (including 1.20-2.00
REFIT)

A vital component of this phased energy consumption reduction would
be the development of a method for reviewing the consumption reduc-
tion progress of a specific institution so that federal funding
agencies could be assured of an optimum return on a capital rehabili-
tation investment. Such mechanisms as inter-institutional review
groups, state and federal energy audits and site visits by a board
whose membership would include university administrators, federal
energy experts and representatives of the funding source would insure
the effective allocation and proper phasing of rehabilitation funds.
An institution would be required to prove the successful establish-
ment of a QUICK FIX program prior to receiving REFIT funds and would
also have to demonstrate intelligent and productive use of REFIT
monies before receiving SYSTEMS cONVERT aid.

C. PHASE 1 - QUICK FIX

Definition and Cost:

This initial phase involves basic and important energy savings which
are easily attainable at negligible cost. Non-technical energy con-
servation measures such as lowered temperatures and regular prevent-
ive maintenance will quickly Ltliminate obvious energy waste and re-
sult in energy consumption reductions of at least 10% for most insti-
tutions. Minimal lead time is required for the implementation of a
QUICK FIX program, especiely if campus-wide cooperation can be elici-
ted for achieving such vital consumption reductions.

It is clear from EXHIBIT I that ,Istitutions of higher education are
making significant progress in their efforts to conserve energy. Most

of the schools represented in EXHIBIT I have already implemented suc-
cessful QUICK FIX programs and are moving into more sophisticated con-
servation activities as evidenced by an average energy consumption
reduction of 17.53% for the four-year schools and 12.17% for the two-
year schools. Further consumption reductions, which are attainable
and must be realized, will require capital support.
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EXAMPLES: QUICK FIX

1. specific temperature ranges and thermostat settings:

65-68° Winter
75-800 Summer

2. Reduction in illumination levels and lamp wattage.

3. Night and weekend building shutdowns.

4. Consolidation of activities into fewer buildings, particularly
during evenings and weekends.

5. Scheduling of vacations during energy intensive periods.

6. Restrictive policy on appliance usage and air conditioning
installation.

7. Reduction of hot water temperature.

8. Work schedule adjustments to maximize daylight working hours.

9. Reduction of building heat leakage using blinds and drapes.

10. Maintenance review of existing energy systems:

a) Inspections of steam traps.

b) Inspection of valve functions and air filtration systems.

c) Installation of stack emission monitors.

11. Total involvement of the entire institutional community:

a) Faculty, staff, student energy committee.

b) Appointment of building energy monitors.

c) Energy briefing sessions with building occupants.

D. PHASE 2 - REFIT

Definition and Costs:

This second phase goes beyond the simple steps taken in the QUICK FIX

stage. The expected consumption reduction of 20-25% requires a capi-
tal investment of apProximately $.25-1.20 per gross sq.ft. Greater
attention in this phase must be devoted co the development of techni-
cal studies in an effort to diagnose thc: differing types and levels
of energy consumption within aa institution prior to committing capi-
tal to a specific inve stment option.

EXHIBIT I illustrates that a number of institutions have entered the
REFIT phase using modest amounts of self-generated capital funds.
Regrettably, a shortage of available capital has hampered many in-
stitutions from executing further conservation plans; plans which
are ready for immediate implementation requiring only capital support.
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Energy TeCrill 3-cal Studies:

.fi
4) Classl ation of buildings by function, energy consumption

.4na scl.f. costs.

b) existing mechanical systems and controls to
identY capital investment options.

Q) lilfra-4-sq aerial photographic survey to identify heat loss.

d) RevieW cT electrical rate structures, power factors, load
profiles and demand peaks.

beveloPrrlee ) nt of energy efficient space allocation practices.

2. ModiUcati°11 of Lighting systems:

4) Conve5iOn from incandescent to fluorescent fixtures.

b) UtiliOaqon of time clocks on lighting systems.

Q) Revisi°11 of light switch circuitry to reduce overlighting.

3. Reduction °f Heating and Air Conditioning System Losses:

4)

b)

Tmcrea5e steam line insulation.

Roof aficl wall insulation.

e) weathesripping, storm windows, caulking, sun screens, blinds.

4. Refinement cT HVAC Control Systems:

4) ReZonlrig of heating systems.

b) /115ta1laion of timers on exhaust and air handling systems.

Q) Traatallaion of variable speed drives on motors.

(1) 11-15ta1la'kion of motorized steam valves.
.10

e) Re8ucti°4 of fresh air makeup.

E, pHASE 3 - gYsTPIE CONVERT

Defirlition and csts.

The third and Olcit sophisticated level of conservation investment,
sy5TZNis CoNVEIR41 reqUires capital expenditure for engineering and
othet technical.tudies and substantial conversion of building systems

in °tder to acIllVe this dramatic consumption reduction. An additional
10'n% reaucti°n can be achieved after the first and second phases,
at °4 increnenaI cost of approximately $.80 per gross sq.ft.

The Qumulative i4)11,act of the three phases results in an institutional
coPsiamptico redution ranging from 30% to 40% at a total cost which
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would not exceed $2.00 per gross sq.ft. It is important to recognize

that not all institutions or all buildings within a given institution

can benefit from this highly technical SYSTEMS CONVERT phase. How--

ever, significant savings of energy as a result of SYSTEMS CONVERT

investments would accrue to institutions engaged in basic scientific ,

research and in the delivery of health care at the research and clini-

cal levels. Such institutions consume a major portion of the total

energy used within the educational sector. As such, these institu-

tions represent desirable focal points for investment from a national

energy conservation standpoint irrespective of the additional in-

centive of lowered operating costs within the institution.

EXAMPLES: SYSTEMS CONVERT

1. Installation of central computerized controls and building
monitoring systems.

2. Installation of waste heat recovery systems.

3. Conversion of Building Systems:

a) Solar energy systems.

b) Independently zoned environment controls for laboratories

and other specialized space.

c) Rewiring of major electrical systems to minimize demand

changes and, avoid establishing new peaks.

4. Upgrading of Primary Boiler and Chiller Plants:

a) Conversion to alternate fuel sources.

b) Automation of power plants.

c) Utilization of solid waste recovery fuel systems.

IV. Funding of Building Rehabilitation

Achievement of an energy consumption reduction in the range of 25-40% in

educational facilities will require an investment of $2.00 per gross sq.ft.

This amount, allocated to the 1.9 billion sq.ft. of existing higher educa-

tion facilities creates a capital need of $3.8 billion for energy related

building rehabilitation.

Neither all institutions nor all buildings within an institution require

$2.00 per sq.ft. to achieve optimum consumption reductions. The variance

of investment needs across institutions suggests the need for the careful

phasing of funds over a period of years to insure the allocation of avail-

able rehabilitation funds to the most desirable conservation opportunities.

The development and continuing refinement of energy conservation technology

is a predictable phenomenon. The cumulative experience of educational in-

stitutions in the field of energy conservation will continue to provide en-

ergy opportunities unknown today but highly feasible and,desirable for the

future. Educational institutions, once having initiated aggressive energy

10
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conservation programs, will thus be motivated to achieve progressively
greater consumption and energy cost reductions under the continuing
stimulus of visible funding sources to finance building rehabilitation
investments.

In sum, the rationale of phasing rehabilitation funding over an ex-
tended period, such as five years, is essential to insure investment in
the most attractive energy conservation options, and to do so at a pace
that will neither outstrip emerging technology nor an institution's
technical capacity to wisely invest funds available to that institution.
The funding of such investments must start somewhere. To date, feder-
al energy related funding assistance which has been provided to most all
sectors of the economy has not been provided to non-profit educational in-
stitutions. The need for this capital is great; the return in energy
conservation is assured. Institutions are willing and technically able.
What is now required is an understanding of these needs by federal ad-
ministrators and Congress, and a commitment to allocate resources to
assist non-profit educational institutions.

April 17, 1975
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